oping home alternatives for these children-from the perspectives of the families and children the programs were intended to serve.
Background Of The Problem
The congressional Office of Technology Assessment (OTA) has defined a technology-dependent child as "one who needs both a medical device to compensate for the loss of a vital body function and substantial and ongoing nursing care to avert death or further disability." 4 While this definition could include children with diverse technological requirements, the focus of our study is on children who require a ventilator for all or part of the day.
Little systematic, empirical research has been conducted on the impact of caring for these children at home. Small-scale case studies of ventilatordependent children have documented positive benefits of home care for the families and the children: improvements in the child's physical and psychological functioning; reduced costs compared to inpatient care; less travel to and from the hospital; the strengthening and normalization of the family unit; and the restoration of control of caring for the child to the family. 5 There is also evidence of costs and stresses to the families of caring for these children at home: restrictions placed on the family's activities because of the child's unrelenting care needs; intrusion of medical professionals into the family's privacy and parental decisionmaking roles; and the heavy financial burden resulting for families because of out-of-pocket costs for services or supplies that are not covered by private or public third-party payers. 6 The data reported here are based on the most comprehensive and systematic effort to date to document the costs and benefits to the children and their families of having the ventilator-assisted child at home.
Method s
A total of 141 children (out of 216 eligible children), representing 138 families, participated in the evaluation, yielding an overall response rate of 65 percent. At the time of the interview, 80 percent of the children were at home; 7 percent were discharged from the hospital to alternative settings (such as a nursing home or foster home) or were previously at home but temporarily in the hospital. A total of 121 children had been discharged from a traditional inpatient unit. The percentage of children who were hospitalized, having never been discharged, was small (4 percent), and 9 percent of the children were deceased at the time of the interview. All but two of these children had been home before their death. Semistructured telephone interviews, supplemented with mail questionnaires, were conducted with the families of these children during two periods (fall and winter of 1985-1986 and 1986-1987) .
We focus on the 121 children who had been discharged to a home or homelike alternative. These interviews picture families at one discrete point in the continuum of their child's illness experience and ask retrospectively about the diagnosis, hospitalizations, and initial impact of the illness on the family. As a result, the comparisons are reflexive-comparing a family's experiences in having their child at home to when the child was in the hospital. Data from interviews with the families were supplemented with billing information obtained directly from hospitals in which the children were patients (when permission was granted by the parent); rental and purchase prices for equipment and hourly wage prices for health care professionals-who provided care to the child at home directly from vendors; and a consensus on the likely prognoses and anticipated development of the children from a panel of physicians involved in caring for this population,
Characteristics Of The Children And Families
The characteristics of all participating ventilator-assisted children and their families are summarized in Exhibit 1. The majority of ventilatorassisted children were white preschool-age boys, many of whom had been diagnosed with bronchopulmonary dysplasia (BPD), an iatrogenic condition resulting from prolonged exposure to mechanical ventilation as a premature infant. More than half of these children needed to be on a ventilator all or part of the day, and though half had medical conditions that were expected to improve over time, many had problems that would never get better (such as those resulting from spinal cord injuries) or, in fact, could worsen as they got older (such as muscular dystrophy or Werdnig-Hoffman). Their families were working people, with lower middle-class incomes, but many had become dependent on public thirdparty sources, such as Medicaid waivers or Crippled Children's Services programs, to pay for their child's care.
Characteristics Of The Care Plans
Many of the children in this study had been in the hospital long periods of time (ten months on average) before being discharged (Exhibit 2). Most were discharged directly from intensive care units.
The outline of the minimal requirements for a comprehensive discharge plan for chronically ill children. 7 Questions regarding the elements of this plan were included in our survey to determine the extent to which these elements were a part of the discharge planning process. An average of 63 percent of the AAP elements were included in the plans for these children (Exhibit 2).
Many children had been home a long time (almost two years on average) at the time of the interview. They averaged four to five rehospitalizations during that period. The principal reasons for these rehospitalizations included surgery and respiratory-related problems, such as pneumonia or asthma. All of the children had a physician they could identify as their "principal physician." These included pediatricians, neonatologists, pulmonologists, or other specialists. Very few of the children had not been to a physician in the year prior to the interview. Those who did averaged 18.7 visits to the physician's office and around five home visits during the year. The vast majority of families reported having some type of nursing services in the home. Other professionals providing some services to the child at home (which varied considerably in intensity) included physical therapists, teachers, occupational therapists, and respiratory therapists. The children received around thirteen hours of professional nursing coverage each day on average. However, there was great variability by family in the extent of such coverage. A large percentage of the families reported that no case manager was assigned to help them manage their child's care at home, once the child was discharged. One-third of the families, however, were assigned a nurse case manager. Around 20 percent of the families thought of a physician as the principal case manager.
Impact Of Home Care On The Children
Exhibit 3 displays data on the impact of home or homelike care on the children in terms of educational status, functional and developmental status, and physical and psychological functioning. Almost seven out of ten children in the study were enrolled in an educational program in the year preceding the interview. Children not in school were often too young for school; alternatively, the state had no 0-3 educational mandate under P.L. 94-142 to provide services to such children. In only 2 percent of the cases did physicians advise against enrollment in a school program.
Caregivers evaluated the child's developmental status on a scale from one to five, with the higher number representing greater improvement at home compared to the hospital. On average, caregivers thought the developmental status of the children was much improved in the home setting. The questionnaire also incorporated two standardized instruments, designed to capture the child's present functional status and personal adjustment, previously used in studies of chronically ill children (the Functional Status II instrument and the Personal Adjustment and Role Skills scale, or PARS II). 8 On the measures used in this evaluation, family caregivers thought that the child's functional and developmental status and quality of life were more positive overall at home than when the child was hospitalized.
Impact Of Home Care On Families
Several open-ended questions in the interview asked families to identify issues and concerns regarding their experiences with home care. Any consistent patterns emerging in these responses have great substantive importance since the families spontaneously volunteered responses. Exhibit 4 presents the themes around which families' responses clustered for two of the questions.
Responses to the question, "Now that (CHILD) is home, what seem to be your greatest problems or concerns?," centered on the general health status of the child, personal and family issues, and technical issues. The response mentioned most often concerned the child's health-maintaining the child's health while in the home. and the long-term implications of the condition for the child's overall development. Additional concerns included the technical side of home health care delivery: financial aspects of home care, the competence and availability of home nursing, and the maintenance of the equipment necessary to support the child in the home. On a more personal level, families expressed concerns about feeling tied down to the house because of the care demands; the burden of responsibility for the child's care; the constraints on their privacy; and the tension between the authority of home nurses and parents. Yet despite the concerns or problems home care presented for them, families felt extremely positive about having their child at home (Exhibit 4). Regarding the seriousness of the financial burden on the family, almost four out of ten families indicated that out-of-pocket expenditures in caring for their child were a serious financial problem. This is, however, probably a low estimate of the true financial burden families experienced. Many families indicated that although the expenses did not cause serious financial problems, they had to forgo luxuries, had to postpone building up savings, had debts that were accumulating, and were lucky to "just get by." The overriding importance of finances in contributing to the stress families felt in caring for the children at home was confirmed in multivariate analyses conducted in connection with the CHAS evaluation. 
Cost Of Home Care
The data used to analyze the cost-effectiveness of home care were obtained for a subset of thirty-six children for whom accurate home and hospital cost data could be obtained. The direct and indirect costs of the illness, and the distribution of costs by type of service, were identified for each child. While a comparison of resource use for hospital and home care could employ cost or charge data (cost plus markup), cost-representing actual resource utilization-is the most appropriate basis. The data presented in Exhibit 5, therefore, highlight the costs of hospital and home care. These comparisons are based on "own case (reflexive) controls." The estimates for each child were calculated and, based on Overall home care was less expensive than hospital care; this relationship was maintained even after the calculations were adjusted to account for the expected change in resource use and the natural course of the child's illness (Exhibit 5). Most of the savings was attributed to substituting parental for professional nursing and eliminating frequent laboratory procedures once the child was home.
The extent of this cost savings did vary across the three program sites, due largely to differences in the case-mix of children; the costs associated with hospital care; the regional labor costs; and the availability of professional home nurses in each area. There were no significant differences in the costs of home and hospital care in Site C, in which a large number of families had full time nursing coverage provided in the home. After adjusting for each child's resource utilization and maturation over time, the estimated cost savings for all thirty-six children was $294 per day.
Multivariate analyses of the differences between hospital and home care costs confirmed the importance of professional home nursing services as a determinant of costs; the-greater the extent of professional nursing in the home, lower the cost savings. 11 For children with conditions other than BPD, the substitution of parental for professional nursing may, in fact, be the only source of cost savings in the home. However, the nonpecuniary costs to families of caring for their ventilatorassisted child at home should not be overlooked. Additional analyses for these thirty-six children did illustrate that families who had fewer than thirty-two hours per week of nursing coverage at home were more likely to indicate they were unprepared for how unremitting the situation was; felt abandoned in their home; and experienced substantial social isolation in caring for their child. On the other hand, families with more than thirty-two hours of nursing coverage per week were more likely to indicate that they were unprepared for the lack of privacy associated with having professional nurses in their home. Considerable thought is needed on balancing the pecuniary and-nonpecuniary costs to these families of having a twenty-four-hour nursing staff in their home. sionals who care for them. OTA and the Health Care Financing Administration (HCFA) have examined the social, psychological, and financial burdens of caring for children with "special needs." 12 The preliminary results of the CHAS evaluation were an important source of empirical data in these deliberations. The Senate Finance Committee is reviewing alternatives for providing and financing care for chronically ill children. 13 The issue of catastrophic coverage of services for such children has received increased attention as a result of extending such coverage to the elderly through Medicare.
A number of policy recommendations seem appropriate, based on these analyses. First, children and families with comparable needs in different states may have access to very different types of services and benefits. More attention needs to be given at the federal level to ensuring that the benefits provided to such children by federally subsidized public financing mechanisms (such as Medicaid and Crippled Children's Services) are more uniform across states.
Second, policies to reduce the financial burden on families should take into account the out-of-pocket costs that are not covered under existing policies, as well as the exceedingly high medical bills associated with caring for such a medically complex child. The criteria for determining whether these combined expenses are catastrophic for a particular family should focus on the proportion they represent of the family's incomenot a single dollar amount.
Third, creativity is needed to provide cost-effective alternatives for these children and their families. Policymakers should consider funding nontraditional sources of support to families, such as respite or homemaker services, as cost-effective alternatives to reduce both the psychological and financial burden on families caring for these medically complex children in intensive-care-like settings in their home for years. In the long run, these may be useful strategies to reduce the rates of rehospitalization for the child, as well as the physical and psychological stress on the principal caregivers themselves.
Finally, not every family is able to handle the responsibility of caring for their technology-assisted child at home. Alternative institutional or foster care placements with home care service arrangements should be developed for such children to reduce the financial and human costs of their long-term institutionalization in acute care hospitals.
